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(57) ABSTRACT 
An aspect in accordance with the present invention is a struc 
ture of mounting an impact absorption material for use with a 
vehicle. The structure includes: a door trim 30, a holder, and 
an EA pad. The holder includes a base and a plurality of legs, 
the base of the holder being disposed on the compartment 
outer side surface of the EA pad. The plurality of legs are 
disposed at intervals around an outer peripheral edge of the 
base of the holder and extend from the base of the holder, 
along an outer peripheral side Surface of the EA pad, and to 
the door trim, thereby fixing the base of the holder to the door 
trim. 

4 Claims, 9 Drawing Sheets 
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STRUCTURE OF MOUNTING IMPACT 
ABSORPTION MATERAL FOR USE WITH 

VEHICLE 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims priority from Japanese Patent 
Application No. 2009-136106 filed on Jun. 5, 2009. The 
entire content of this priority application is incorporated 
herein by reference. 

TECHNICAL FIELD 

The present invention relates to a structure of mounting an 
impact absorption material for use with a vehicle. 

BACKGROUND 

Typically, impact absorption materials are fixed directly to 
interior materials of vehicles. For example, a known impact 
absorption material has a lug that is fixed to a steel plate of a 
vehicle body with screws. Another known impact absorption 
material has a thin-plate flange. The flange projects from the 
outer periphery of the impact absorption material and is fixed 
to the vehicle body with fixing members. Furthermore, 
another known impact absorption material is fixed directly to 
an interior material with an adhesive agent. Under normal 
conditions (under conditions other than side collision), how 
ever, the fixed portions of the impact absorption materials can 
be damaged by long-term continuing shaking. This can result 
in falling of the impact absorption materials. 

In order to avoid this, a conceivable replacement of such 
direct fixation of the impact absorption material to the interior 
material is fixation via a holder provided separately from the 
impact absorption material. In this case, the impact absorp 
tion material will be placed between the holder and the inte 
rior material; and then, the holder will be fixed directly to the 
interior material. The holder will have, for example, an 
accommodating body having a concavity, and a lug to fix the 
accommodating body to the interior material. With this struc 
ture, the impact absorption material can be accommodated in 
the accommodating body, while the lug can be fixed to the 
interior material. This can prevent the impact absorption 
material from falling. 

However, the accommodating body will have a frame that 
Surrounds a peripheral Surface of the impact absorption mate 
rial. The frame tends to withstand an impact while transfer 
ring the impact onto the interior material. This results in a 
higher load on the occupant in the event of side collision. 
Namely, in order that the load on the occupant is less, the 
holder needs to have a lower strength. Thus, to provide the 
lower strength of the holder in the event of side collision and 
to prevent the impact absorption material from falling under 
the normal conditions are mutually contradictory problems, 
and solving both problems together is difficult. 

Thus, there is a need for a structure that makes it possible to 
overcome these contradictory problems together. 

SUMMARY 

An aspect in accordance with the present invention is a 
structure of mounting an impact absorption material for use 
with a vehicle. The vehicle includes a body having a body 
panel. The structure includes: an interior material that is dis 
posed in a manner facing a compartment inner side of the 
body panel; a holder disposed between the interior material 
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2 
and the body panel; and an impact absorption material dis 
posed between the interior material and the holder. The 
impact absorption material includes a compartment outer side 
Surface, a compartment inner side Surface, and an outer 
peripheral side Surface disposed between the compartment 
outer side Surface and the compartment inner side Surface. 
The compartment outer side surface faces the body panel. The 
holder includes a base and a plurality of legs, the base of the 
holder being disposed on the compartment outer side Surface 
of the impact absorption material. The plurality of legs are 
disposed at intervals around an outer peripheral edge of the 
base of the holder and extend from the base of the holder, 
along the outer peripheral side Surface of the impact absorp 
tion material, and to the interior material, thereby fixing the 
base of the holder to the interior material. 

With this configuration, the impact absorption material is 
disposed between the holder and the interior material, while 
the legs of the holder are fixed to the interior material, and 
thereby the impact absorption material can be mounted 
between the interior material and the base. Specifically, 
because the legs are disposed around the peripheral Surface of 
the impact absorption material, the possibility that the impact 
absorption material falls from the base under normal condi 
tions can be remote. This makes it possible to surely buckle 
the impact absorption material while holding the impact 
absorption material with the holder in the event of side colli 
sion. Furthermore, because the holder includes the legs dis 
posed at intervals around the peripheral edge of the base, the 
holder can have a lower strength in the event of side collision. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a holder and an EA pad fixed 
to the holder; 

FIG. 2 is a perspective view of the holder alone: 
FIG. 3 is a perspective view of the holder and the EA pad 

fixed to the holder, as viewed from another side; 
FIG. 4 is a perspective view of the holder alone, as viewed 

from another side; 
FIG. 5 is a plan view of the holder and the EA pad fixed to 

the holder as viewed from the compartment inside; 
FIG. 6 is a sectional view along line A-A in FIG. 5; 
FIG. 7 is a sectional view along line B-B in FIG.5: 
FIG. 8 is a sectional view along line C-C in FIG. 5; and 
FIG. 9 is a sectional view along line D-D in FIG. 5. 

DETAILED DESCRIPTION 

Embodiment 

An embodiment in accordance with the present invention 
will be described with reference to FIGS. 1 through 9. In this 
embodiment, a door body corresponds to a “body’. The door 
body includes a door panel 40 (corresponding to a “body 
panel”), a door impact beam (not illustrated in the drawings), 
etc. As illustrated in FIGS. 6 through 9, a door trim 30 (cor 
responding to an “interior material”) is disposed in a manner 
facing a compartment inner side of the door panel 40. An EA 
pad 20 (corresponding to an “impact absorption material”) is 
adhered to a holder 10 with an adhesive agent such as hot-melt 
adhesive etc. The left side in FIG. 6 represents the compart 
ment inner side, while the right side in FIG. 6 represents the 
compartment outer side. 
The door trim 30 is made by integral molding or by a 

plurality of vertically separated and jointed boards. The door 
trim 30 is made of synthetic resin (such as polypropylene), 
mixture of wood-based material and synthetic resin, etc. A 
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skin (not illustrated in the drawings) is adhered to a part, or to 
an entire, of the compartment inner side of the door trim 30. 
The EA pad 20 is a rigid polyurethane foam plate. As 

illustrated in FIG. 5, the EA pad 20 of this embodiment is a 
block that is Substantially rectangular and elongated in a 
back-and-forth direction of the vehicle. The EA pad 20 is 
disposed on the compartment outer side Surface of the door 
trim 30. The EA pad 20 is disposed such that, when the 
occupant is on the sheet (not illustrated in the drawings), the 
EA pad 20 faces the waist of the occupant across the door trim 
30 to absorb, and reduce, the impact on the occupant in the 
event of side collision. 
As illustrated in FIG. 6, the EA pad 20 has a compartment 

inner side Surface 21, a compartment outer side Surface 22, 
and a side surface 23. The compartment inner side surface 21 
is curved so as to fit the compartment outer side surface of the 
door trim 30. The compartment outer side surface 22 is flat 
and vertical. The side surface 23 is a peripheral surface dis 
posed between the compartment inner side surface 21 and the 
compartment outer side surface 22. The side surface 23 con 
nects the outer peripheral edge of the compartment inner side 
surface 21 with the outer peripheral edge of the compartment 
outer side surface 22. The area of the compartment inner side 
Surface 21 is slightly greater than the area of the compartment 
outer side surface 22. 
As illustrated in FIGS. 1 through 4, the holder 10 includes 

a base 11 and four legs 12 for fixing the base 11 to the door 
trim 30. The base 11 is disposed on the compartment outer 
side surface 22 of the EA pad 20. The holder 10 is made of 
polypropylene resin etc. As the difference between FIGS. 1 
and 2 (or between FIGS. 3 and 4) shows, the base 11 has a 
shape to fit an outer periphery of the EA pad 20. In other 
words, the base 11 covers the compartment outer side surface 
22 of the EA pad 20. Because of this, the impact from the 
compartment outer side is transferred to the EA pad 20 indi 
rectly, i.e. via the base 11. 
The base 11 is provided as above for a following reason. In 

the event of side collision, the door panel 40, the door impact 
beam, etc. possibly come into contact with the EA pad 20. 
Because the door panel 40 is comparatively softer than the 
door impact beam, the door panel 40 easily deforms in the 
event of side collision, and its shape after deformation is 
difficult to predict. Then, in a case where the door panel 40 
deforms into a shape having a projection, the projection 
comes into contact with, and only partially depresses, the EA 
pad 20. Similar to this, also in a case where the door impact 
beam comes into contact with the EA pad 20, the door impact 
beam only partially depresses the EA pad 20. In either case, 
depressing the entire of the EA pad 20 is impossible, which 
results in a lower impact absorption performance. The base 11 
has been provided to prevent such an inconvenience. Thus, 
the entire of the EA pad 20 can be buckled via the base 11, so 
that the impact can be reliably absorbed. 

The base 11 has a space reducing portion 11C (correspond 
ing to a 'space reducer) that reduces a space defined by the 
base 11 and the door panel 40. As illustrated in FIG. 6, the 
space reducing portion 11C protrudes from a compartment 
outer side surface 11B of the base 11 (a surface opposite from 
the EA pad 20) toward the compartment outer side. The space 
reducing portion 11C can shorten a time period from the 
moment of the side collision to the moment when the base 11 
starts to apply a load on the EA pad 20. In other words, the 
space reducing portion 11C can shorten a distance (a free 
running distance) from the door panel 40 to the base 11. As 
illustrated in FIG. 1, the space reducing portion 11C includes 
partition walls and cylindrical (or columned) portions that 
connect the partition walls into a lattice. 
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4 
Distal ends of the legs 12 extend outward to form respec 

tive lugs 13. Each lug 13 has an attachment hole 14 through 
out the thickness thereof. On the other hand, the door trim 30 
has mounts 31, wherefrom respective bosses 32 protrude. The 
bosses 32 are inserted in the respective attachment holes 14 
and are deformed by ultrasonic welding etc. so that the lug 13 
is fixed to the mounts 31 of the door trim30. Thus, the holder 
10 is fixed to the door trim 30, while the EA pad 20 is fixed in 
a state held between the door trim 30 and the base 11. Note 
here that the holder 10 is not damaged even when subjected to 
a long-term continuous shaking. Because Such a holder 10 
supports the EA pad 20, the EA pad 20 under the normal 
conditions (other than side collision) is scarcely damaged, 
and, accompanying this, there is no possibility that the EA 
pad 20 falls. 
Now referring to FIG. 5, the four legs 12 are disposed at 

intervals around the outer peripheral edge of the base 11. As 
illustrated in FIG.8 or 9, the legs 12 extend from the outer 
peripheral edge of the base 11, along the side surface 23 of the 
EA pad 20, and to the door trim30. As illustrated in FIG.5, the 
legs 12 are disposed substantially at four corners of the base 
11, i.e. are disposed apart from each other, in a manner Sur 
rounding the EA pad 20 as a whole. This provides a lower 
strength of the holder 10 than the strength of a holder having 
a leg entirely Surrounding the outer periphery of the base 11, 
reducing the possibility that the legs 12 withstand the impact 
in the event of side collision. In addition to this, holes 15 are 
provided so as to further reduce the strength of the holder 10. 
Specifically, each hole 15 is defined in each leg and is dis 
posed between each lug 13 and the outer peripheral edge of 
the base 11. Thus, the legs 12 can still less withstand the 
impact in the event of side collision. Thus, there is no possi 
bility that the EA pad 20 is blocked from buckling. 
The possibility of falling of the EA pad 20 is reduced by, in 

addition to the fixation to the base 11, by the four legs 12. 
Specifically, a pair (the left pair in FIG. 5) of an upper and a 
lower legs 12 (see FIG. 8) and the other pair (the right pair in 
FIG. 5) of an upper and a lower legs 12 (see FIG. 9) limit the 
up-down movement of the EA pad 20. On the other hand, as 
illustrated in FIG. 7 (a sectional view along line B-B in FIG. 
5), the distance between the base 11 and the door trim 30 is 
gradually smaller toward the front and the back ends of the 
EA pad 20 in the back-and-forth direction of the vehicle. This 
limits the movement of the EA pad 20 in the back-and-forth 
direction of the vehicle. Thus, because the four legs 12 sur 
round the EA pad 20, there is no possibility that the EA pad 20 
falls out of the space between the door trim 30 and the base 11. 

Operational functions of this embodiment will hereinafter 
be described. First, the EA pad 20 is mounted to the door trim 
30 in the manner as follows: a) the EA pad 20 is fixed to a 
compartment inner side surface 11A of the base 11 with an 
adhesive agent; and b) the holder 10 is mounted, and is fixed, 
to the door trim 30. In this state, as illustrated in FIGS. 6 
through 9, the plurality of legs 12 hold the EA pad 20 ther 
ebetween at least in the up-down direction. Therefore, even 
when the holder 10 and the EA pad 20 are subjected to 
long-term continuing shaking under the normal conditions, 
there is no possibility that the EA pad 20 is damaged. Thus, 
the EA pad 20 is prevented from falling. 

Furthermore, the EA pad 20 is held, and is fixed, between 
the door trim 30 and the base 11. Accordingly, in the event of 
side collision, the door panel 40 comes into contact with the 
space reducing portion 11C, and the base 11 depresses and 
buckles the EA pad 20. The EA pad 20 thus can absorb the 
impact. Furthermore, even upon contact of the door impact 
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beam with the space reducing portion 11C, the base 11 
depresses and buckles the EA pad 20. Thus, the EA pad 20 can 
surely absorb the impact. 

Furthermore, the legs 12 are disposed at intervals around 
the outer peripheral edge of the base 11, so that the strength of 
the holder 10 can be lower. In addition to this, because of the 
holes 15 provided in the legs 12, the strength of the holder 10 
can be still lower. Furthermore, the space reducing portion 
11C provided on the base 11 can shorten the time period from 
the moment of side collision to the moment when the door 
panel 40 starts to apply the load on the EA pad 20. 

Other Embodiments 

The present invention is not limited to the embodiment 
described above with reference to the drawings. For example, 
following embodiments are also included within the scope of 
the present invention. 

(1) In the above-described embodiment, the door body is 
illustrated as the body. In accordance with the present inven 
tion, in a case where, for example, the vehicle is a two-door 
four-seater coupe, the body may be a side body that faces the 
waist of the occupant on a rear seat. 

(2) In the above-described embodiment, the EA pad 20 is 
illustrated as the impact absorption material. In accordance 
with the present invention, a resinous side-impact absorption 
material made of the same resin with the holder 10 may be 
used as the impact absorption material. 

(3) In the above-described embodiment, the number of the 
legs 12 is four. In accordance with the present invention, the 
number of the legs 12 may be three, five, or more than five. 

(4) In the above-described embodiment, the hole 15 is 
defined throughout the thickness of each leg 12. In accor 
dance with the present invention, a thin-walled portion may 
be provided. 

(5) In the above-described embodiment, the space reducer 
is the lattice-shaped space reducing portion 11C. In accor 
dance with the present invention, the space reducer may be a 
cross-shaped rib. Furthermore, the space reducer may be 
buckled to function as the impact absorption material. 
What is claimed is: 
1. A structure of mounting an impact absorption material 

for use with a vehicle, the vehicle including a body having a 
body panel, the structure comprising: 
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6 
an interior material that is disposed in a manner facing a 

compartment inner side of the body panel; 
a holder disposed between the interior material and the 
body panel; and 

an impact absorption material disposed between the inte 
rior material and the holder, the impact absorption mate 
rial including a compartment outer side Surface, a com 
partment inner side Surface, and an outer peripheral side 
Surface disposed between the compartment outer side 
Surface and the compartment inner side Surface, the 
compartment outer side Surface facing the body panel, 

wherein: 
the holder includes a base and a plurality of legs, the base 

of the holder being disposed on the compartment outer 
side Surface of the impact absorption material; and 

the plurality of legs are disposed at intervals around an 
outer peripheral edge of the base of the holder and 
extend from the base of the holder, along the outer 
peripheral side Surface of the impact absorption mate 
rial, and to the interior material, thereby fixing the base 
of the holder to the interior material. 

2. The structure according to claim 1, wherein: 
each of the plurality of legs includes a lug to be fixed to the 

interior material; and 
a hole is defined in each leg and is disposed between the lug 

and the base. 
3. The structure according to claim 1, wherein: 
the base of the holder and the body panel define a space: 
the structure further comprising a space reducer extending 

from the base of the holder; and 
the space reducer reduces the space so that a distance 

between the space reducer and the body panel is smaller 
than a distance between the base and the body panel. 

4. The structure according to claim 2, wherein: 
the base of the holder and the body panel define a space: 
the structure further comprising a space reducer extending 

from the base of the holder; and 
the space reducer reduces the space so that a distance 

between the space reducer and the body panel is smaller 
than a distance between the base and the body panel. 


